Crystals were mounted on a glass fibre using Paratone N oil. Data were collected as a series of φ and/or ω scans. Data were integrated using SAINT and scaled with either a numerical or multi-scan absorption correction using SADABS. The structures were solved by intrinsic phasing methods using SHELXS-97 and refined against F 2 on all data by full matrix least squares with SHELXL-97. All non-hydrogen atoms were refined anisotropically. Hydrogen atoms were placed at idealized positions and refined using a riding model.
Picosecond transient absorption (TA) experiments were performed using a previously reported home-built Ti:sapphire laser system. 2 The excitation wavelength was set to 310 nm with the power kept between 10-20 μJ/pulse at the sample. The continuum for the probe pulses was generated by focusing an 800 nm beam on a CaF 2 substrate. The reported experiments used a 500 nm blaze grating (300 grooves/mm) and the entrance slit for the monochromator was set to 0.3 mm. The transient absorption spectra reported are averages of 4 replicates of 500 four-spectrum sequences. To remove artifacts in the baseline, spectra were corrected by subtracting an average of 3 spectra taken at negative delays, i.e. time points at which the probe pulse arrives at the sample before the pump pulse. Singlewavelength kinetics traces were obtained by averaging 5 nm spectral windows about the 
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wavelength of interest for each time point. The reported time constants were calculated using a least-squares fit of the data to a monoexponential decay on the OriginPro 8.5 data analysis software. Samples for picosecond TA experiments were prepared using THF in 2.0 mm path-length quartz high-vacuum spectroscopy cells and freeze-pump-thawed for 3 cycles using high-vacuum (1.0 × 10 -5 torr). Nanosecond TA experiments were performed using a modified version of a previously-reported home-built Nd:YAG laser system. 3 In the modified setup, the previously-used Triax 320 spectrometer has been replaced by a Horiba iHR320 spectrometer. The output of the Xe-arc lamp was set to 2.0 ms pulses with 30 A current. The reported experiments used a 250 nm blaze grating (300 grooves/mm). For the full-spectrum TA acquisitions, the entrance slit for the monochromator was set to 0.32 mm and the gate time for the CCD was 55 ns. For the single wavelength kinetics TA acquisitions (centered at 320 nm), the entrance and exit slits were set to 0.16 mm, and a 1.0 kV bias was applied to the photomultiplier tube detector. Error bars for the lifetime data correspond to the standard error of the monoexponential fits. The pump beam (300 nm) was generated from the frequency-doubled 600 nm signal of a Spectra-Physics Quanta-Ray MOPO-700 with FDO-970 option pumped with the 355 nm light from the aforementioned laser. The power of the pump beam was set to 2.4 mJ/pulse. The full TA spectra reported are averages of 200 four-spectrum sequences, and the single wavelength decays are averages of 500 acquisitions. THF or THF:CH 3 CN (1:1) solutions of complex 2 and triphenylphosphine were prepared in 20-mL vials sealed with rubber septa in an N 2 -filled glovebox. Solutions were flowed through a 3-mm diameter, 1-cm path length flow cell (Starna, type 585.2) using a peristaltic pump and positive argon pressure. Time-resolved emission data was collected using a Hamamatsu C4334 Streak Scope camera, with the 310 nm excitation pulses provided by the Ti:sapphire laser system described above, set to a 1 kHz repetition rate. A 5 ns time window was used, and 5000 exposures were captured for each sample. Samples for both steady-state and time-resolved emission experiments were prepared using THF in 1.0 cm quartz high-vacuum spectroscopy cells in a N 2 -atmosphere glovebox. Figure S8 ). Neither NiCl(PPh 3 ) 3 (3) or NiCl 2 (PPh 3 ) 2 (1) display 31 P NMR signals. Figure S6 ). Figure S11 . Thermal ellipsoid plot of PPh 3 Cl 2 drawn at the 50% probability level. H-atoms omitted for clarity. Figure S12 . Thermal ellipsoid plot of [ClPPh 3 ]OTf drawn at the 50% probability level. Hatoms omitted for clarity. 
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